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P a r t  o f  a s e r i e s  o n  t h e  D i s p l a y  P r o t o c o l  
g r a p h i c s  s y s t e n  and  FZZ f r o n t  end 
2 r c c e s s o r  s y s t e n .  
Workin P a ? e r s  z r e  i n t e r i n  y e p o r t s  on work o f  t h e  I n t e r -  - national - n s t i t u $ e  f o r  A p p l i e d  S y s t e n s  A c z l y s i s  and have  r e -  
c e i v e d  o n l y  l i m i t e d  r e v i e w .  Views o r  o g i n i o n s  e x p - e s s e d  
h e r e i n  do n o t  n e c e s s a r i l y  r e p r e s e n t  t h o s e  o f  t h e  I n s ~ L t u t e  
o r  o f  i t s  Y a t i o n a l  iiZenber O r g a n i z a ~ i o n s .  
ITJTEXTATIO'IJAL I?JSTITUTE FO2 APTLIED S'iSTZI/IS .QTAL'iSIS 
A-2361 Laxenburg ,  A u s t r i a  
The D i s p l a y  P r o t o c o l  i s  a u n i f i e d  g r a p h i c s  s y s t e m  f o r  
u s e  a t  IIASA. I t  is b a s e d  on e x i s t i n g  s y s t e m s  t o  some 
e x t e n t .  I t  c o n s i s t s  o f  a d e v i c e  i n d e p e n d e n t  p r o t o c o l  i n t e r -  
p r e t e r  and a s n a l l  s e t  o f  d e v i c e  d e p e n d e n t  r o u t i n e s .  Adapt-  
i n g  i t  t o  a wide  r a n g e  o f  o u t p u t  d e v i c e s  r e q u i r e s  l i t t l e  
programmer e f f o r t .  I t  i s  d i f f e r e n t  f r o m  n o s t  e x i s t i n g  s y s -  
t ems  i n  t h a t  i t  a l s o  h a n d l e s  d e v i c e s  w i t h  no  g r a p h i c s  capa-  
b i l i t y .  I t  c a n  convey  b o t h  t e x t u a l  and g r a p h i c  d a t a  i n  t h e  
s a n e  c h a r a c t e r  s t r e a m .  F o r  a n o r e  d e t a i l e d  d i s c u s s i o n  o f  
t h e  d e s i g n  d e c i s i o n s  t h a t  l e a d  t o  t h e  c u r r e n t  D i s p l a y  P r o t o -  
c o l  s e e  PP-79-1 , "A NETWORK COMPATIBLE DISPLAY PROTOCOL", by 
3 .  Schweeger .  
T h i s  i s  v e r s i o n  1 .3 o f  t h i s  document ,  l a s t  m o d i f i e d  8/11/81 
Other  d e s i g n  g o a l s  i n c l u d e  h a v i n g  a c l e a n  u s e r  i n p u t  
s i d e  i n t e r f a c e ,  meshing w i t h  U N I X [ I  ] d e s i g n  p h i l o s o p h y ,  con- 
t a i n i n g  ASCII as a s u b s e t ,  and b e i n g  compact f o r  e f f i c i e n t  
t r a n s m i s s i o n  over  ne tworks .  
T h i s  document d e s c r i b e s  t h e  D i s p l a y  P r o t o c o l  as it 
s t a n d s ,  no t  as it might  b e ,  and s o  mag be o u t  o f  d a t e  on 
some s u b j e c t s .  However, most r e v i s i o n s  of  t h e  p r o t o c o l  a r e  
expec ted  t o  be  backward c o m p a t i b l e .  While t h i s  document may 
no t  r e p r e s e n t  what i s  l a t e s t  w i t h  t h e  D i s 2 l a y  P r o t o c o l ,  it 
shou ld  s e r v e  t h e  a p p l i c a t i o n s  w r i t e r  a d e q u a t e l y .  
1 1  j U N I X  is  a T r a d e I S e r v i c e  Mark of S e l l  L a b o r a t o r i e s  
1 . FUNDAMENTALS 
- 
The D i s p l a y  P r o t o c o l  i s  a n  e i g h t b i t  p r o t o c o l .  The 
e i g h t h  b i t  o f  a n  e i g h t  b i t  b y t e  d i s t i n g u i s h e s  D i s p l a y  P r o t o -  
c o l  c o d e s  f r o m  t h e i r  a r g u m e n t s  and o t h e r  ASCII c h a r a c t e r s .  
1 . 1  . The F o r m a t  o f  D i s p l a y  P r o t o c o l  Codes  
- - -
D i s p l a y  P r o t o c o l  c o n t r o l  c o d e s  a r e  d i s t i n g u i s h e d  f r o m  
o t h e r  c h a r a c t e r s  i n  a s t r e a m  b y  t h e  , h i g h  b i t  o f  a n  e i g h t  b i t  
b y t e  b e i n g  "ont1  f o r  t h e s e  c o d e s .  Any a r g u m e n t s  t h e s e  c o d e s  
n a y  h a v e  and  a n y  o t h e r  c h a r a c t e r s  i n  t h e  s t r e a m  d o  n o t  h a v e  
t h i s  b i t  on .  A r e q u e s t  t o  t h e  D i s p l a y  P r o t o c o l  i n t e r p r e t e r  
c o n s i s t s  o f  a c o n t r o l  c o d e  f o l l o w e d  b y  a r g u m e n t s  i f  n e e d e d .  
Codes  may h a v e  v a r y i n g  numbers  o f  a r g u m e n t s .  They may h a v e  
no  a r g u m e n t s ,  t h e y  may h a v e  n u m e r i c  a r g u m e n t s ,  and  t h e y  may 
h a v e  s t r i n g  a r g u m e n t s .  Upon r e c e i v i n g  a c o d e  t h a t  r e q u i r e s  
a r g u m e n t s  t h e  i n t e r p r e t e r  consumes  b y t e s  as a r g u m e n t s  u n t i l  
n o  more a r g u m e n t s  c a n  b e  consumed o r  u n t i l  a n o t h e r  D i s p l a y  
P r o t o c o l  command i s  e n c o u n t e r e d .  S e n d i n g  f e w e r  a r g u m e n t s  
t h a n  m i n i m a l l y  r e q u i r e d  b y  a command c a u s e s  a n  e r r o r .  
1 . 2 .  D e f a u l t  V a l u e s  a n d  t h e  Top L e v e l  Window 
- - ---
Codes  a r e  i n t e r p r e t e d  i n  t h e  c o n t e x t  o f  t h e  c u r r e n t  
e n v i r o n m e n t .  E n v i r o n m e n t s  a r e  c a l l e d  windows.  Windows are 
o r g a n i z e d  h i e r a r c h i c a l l y .  P h y s i c a l l y ,  a c h i l d  window l i e s  
i n s i d e  i t s  p a r e n t .  P a r e n t s  do n o t  o v e r w r i t e  t h e i r  c h i l d e r e n .  
S i b l i n g s  and  o t h e r ,  more d i s t a n t ,  r e l a t i v e s  a r e  n o t  known 
a b o u t  a n d  a r e  o v e r w r i t t e n .  
The e n v i r o n m e n t  o f  t h e  t o p  l e v e l  window is  w h e r e  
i n t e r p r e t a t i o n  b e g i n s .  By c o n v e n t i o n ,  t h e  d e f a u l t  l i m i t s  o f  
t h i s  window a r e  bounded below by t h e  r e s o l u t i o n  of t h e  dev- 
i c e  and above by t h e  a d d r e s s i n g  r e s o l u t i o n  of  16384.  The 
o r i g i n  ( 0 ,  0 )  i s  i n i t i a l l y  at  t h e  lower l e f t  c o r n e r  of t h e  
d e v i c e .  There i s  no f o r m u l a  f o r  p i c k i n g  t h e s e  l i m i t s .  They 
s h o u l d ,  though ,  make s e n s e  f o r  t h e  d e v i c e .  Any p i x e l  on a 
d e v i c e  of any r e s o l u t i o n  and s i z e  nay be a d d r e s s e d  by  nan i -  
p u l a t i n g  t h e  l i m i t s  of t h e  windows. There i s  no p r o v i s i o n  
f o r  f o u r t h  q u a d r a n t  a d d r e s s i n g  o r  n e g a t i v e  a d d r e s s e s .  
1 - 3 .  The Cursor  
- - -
There i s  o n l y  one c u r s o r .  T h i s  c u r s o r  can  be p o s i t i o n e d  
e x p l i c i t l y ,  w i t h o u t  s i d e  e f f e c t s .  I t  can be moved as a s i d e  
e f f e c t  of  some a c t i o n .  Drawing a c h a r a c t e r  moves t h e  c u r s o r  
t o  t h e  p o s i t i o n  where t h e  n e x t  c h a r a c t e r  would b e  drawn. 
Drawing a v e c t o r  inoves t h e  c u r s o r  from v h e r e  it  was t o  t h e  
end o f  t h e  v e c t o r .  Note t h a t  t h e r e  a r e  no s e p a r a t e  g r a p h i c s  
and c h a r a c t e r  c u r s o r s .  
1 . 4 .  The Format o f  Arguments t o  Disp lay  P r o t o c o l  Codes 
- - - -
There  a r e  t h r e e  b a s i c  t y p e s  of  arguments:  s t r i n g ,  abso- 
l u t e ,  and r e l a t i v e .  
1 . 4 . 1 .  C h a r a c t e r i s t i c s  o f  s t r i n g  arguments 
- - - -
S t r i n g  arguments  u s u a l l y  c o n t a i n  t h e  name of  some 
o b j e c t  i n  t h e  environment  t h e  i n t e r p r e t e r  m a i n t a i n s .  Some- 
t i m e s  s t r i n g  arguments  c o n s i s t  of  a maximum of  one cha rac -  
t e r .  Some, however, can vayy i n  l e n g t h .  I t  i s  a good i d e a  
t o  t e r m i n a t e  v a r i a b l e  l e n g t h  s t r i n g s  w i t h  a D i s p l a y  P r o t o c o l  
no-op. 
1 . 4 . 2 .  C h a r a c t e r i s t i c s  o f  a b s o l u t e  a r g u m e n t s  
- - -  -
A b s o l u t e  a r g u m e n t s  convey u n s i g n e d  n u m e r i c  v a l u e s .  
A b s o l u t e  a r g u m e n t s ,  l i k e  s t r i n g  a r g u m e n t s ,  c o n s i s t  o f  b y t e s  
t h a t  do n o t  have  t h e  h i g h  b i t  on .  Each n u n b e r  i s  c a r r i e d  b y  
two c o n s e c u t i v e  b y t e s .  The f i r s t  b y t e  i s  t a k e n  t o  c o n t a i n  
t h e  l o w e r  s e v e n  b i t s  o f  a n  i n t e g e r ,  and t h e  f o l l o w i n g  b y t e ,  
t h e  u p p e r  s e v e n  b i t s .  T h a t  i s ,  t h e  l e a s t  s i g n i f i c a n t  b i t s  
a r e  s e n t  f i r s t ,  and t h e  most  s i g n i f i c a n t  b i t s  s e c o n d .  T h i s  
c o n s t r a i n s  t h e  i n t e r p r e t e r  t o  a maximum 16384  b y  16384  r e s o -  
l u t i o n  p e r  window. T h e r e  may b e  many windows p e r  p h y s i c a l  
d e v i c e .  
The f o l l o w i n g  i s  a C program f r a g m e n t  t h a t  s t u f f s  two 
b y t e s  w i t h  a n  a b s o l u t e  a r g u m e n t .  Note  t h a t  a b i t  s h i f t  must  
b e  pe r fo rmed  t o  r i g h t  j u s t i f y  t h e  u p p e r  s e v e n  b i t s  b e f o r e  
t h e y  a r e  s t o r e d  i n  a b y t e .  
#de f  i n e  LOWSEVXN 01 77 
i n t  o u t v a l u e ;  
c h a r  " o u t p u t ;  
o u t p u t  n ]  = o u t v a l u e  & LOWSEVEN; 
o u t p u t  1 n  + 1 1  = ( o u t v a l u e  >> 7)  & LOWSEVEN; 
1 . 4 . 3 .  C h a r a c t e r i s t i c s  o f  r e l a t i v e  a r g u m e n t s  
- - -  -
R e l a t i v e  a r g u m e n t s  convey  s i g n e d  i n t e g e r  q u a n t i t i e s .  
One b y t e  h o l d s  e a c h  r e l a t i v e  a rgumen t .  Thk h i g h  b i t  must  b e  
z e r o ,  t h e  s e v e n t h  b i t  c o n t a i n s  t h e  s i g n ,  and t h e  s i x  low 
b i t s  c o n t a i n  t h e  m a g n i t u d s  of  t h e  a r g u m e n t .  N e g a t i v e  magni- 
t u d e s  a r e  i n  t w o s  complement .  No te  t h a t  r e l a t i v e  a r g u m e n t s  
f a l l  b e t w e e n  -64 and + 6 3 .  
The f o l l o w i n g  C program f r a g m e n t  s t u f f s  a b y t e  w i t h  a 
r e l a t i v e  a r g u m e n t .  I t  works  f o r  b o t h  p o s i t i v e  and n e g a t i v e  
q u a n t i t i e s .  
# d e f i n e  SIGNBIT 0100 
# d e f i n e  LOWSIX 077 
i n t  o u t v a l u e ,  temp;  
c h a r  * o u t p u t ;  
temp = o u t v a l u e  & LOWSIX; 
o u t p u t [ n ]  = o u t v a l u e  >= 0 ? temp : temp & SIGNBIT; 
2 .  THE COITTRCL CODES 
- 
The f o l l o w i n g  s e c t i o n  d e s c r i b e s  t h e  D i s p l a y  P r o t o c o l  
c o n t r o l  c o d e s .  G i v e n  a r e  t h e  f u l l  name o f  t h e  o p  c o d e ,  t h e  
s y n b o l i c  name f o r  t h e  e i g h t  b i t  v a l u e  o f  t h e  opcode  as i n  
t h e  C h e a d e r  f i l e  d i s p l a y .  h ,  t h e  t y p e  o f  a r g u m e n t s ,  and t h e  
number o f  a r g u m e n t s .  A b r i e f  d e s c r i p t i o n  o f  t h e  e f f e c t s  o f  
e a c h  c o n t r o l  c o d e  f o l l o w  t h e  s y n t a x  s u m m a r i e s .  
Name: no-op 
Symbol  name: DPNOP 
O c t a l  v a l u e :  0 2 0 0  
Arguments :  none 
The no-op d o e s  n o t h i n g .  I t  i s  u s e d  t o  t e r m i n a t e  v a r i -  
-- 
a b l e  l e n g t h  a r g u m e n t  l i s t s .  
Name: l i m i t  
Symbol  name: DPLIMIT 
Octal v a l u e :  0 2 0 3  
Arguments :  Type: n u m e r i c  Min: 2 Max: 4 
Changes  t h e  o r i g i n  a n d  t h e  limits o f  t h e  c o o r d i n a t e s  
f o r  t h e  c u r r e n t  window. If two a r g u m e n t s  a r e  g i v e n ,  t h e y  
are t a k e n  t o  b e  t h e  u p p e r  b o u n d s  o f  o f  t h e  c o o r d i n a t e s ,  and  
t h e  l o w e r  b o u n d s  are assumed  t o  b e  ( 0 ,  0 ) .  I f  f o u r  a r g u -  
m e n t s  are g i v e n ,  t h e  f i r s t  two are  t a k e n  t o  b e  t h e  l o w e r  
b o u n d s ,  and t h e  u p p e r  t w o ,  t h e  u p p e r  b o u n d s .  N o t e  t h a t ,  by  
m a n i p u l a t i n g  t h e  l i m i t s  o f  a window, t h e  s c a l i n g ,  r e s o l u -  
t i o n ,  and  c l i p p i n g  p r o p e r t i e s  o f  t h a t  window a r e  manipu- 
l a t  e d .  
Name: c l e a r  
Symbol  name: DPCLEAR 
Octal v a l u e :  0206  
A r g u n e n t s :  none 
C l e a r s  t h e  window. The p h y s i c a l  e f f e c t  of t h i s  code 
might b e  a f o r n f e e d  f o r  hardcopy d e v i c e s .  
Name: p l o t  a b s o l u t e  
Symbol name: DPPLOTA 
O c t a l  v a l u e :  0207 
Argunents :  Type: numer ic  Min: 2  
Draws a v e c t o r  f rom t h e  c u r r e n t  c u r s o r  p o s i t i o n  t o  t h e  
c o o r d i n a t e s  s p e c i f i e d .  Note t h a t  any even  number o f  a rgu-  
ments may be g i v e n .  A l l  seven  b i t  q u a n t i t i e s  f o l l o w i n g  t h i s  
code w i l l  b e  t a k e n  a s  a rguments .  A no-op can  be  used  t o  
t e r m i n a t e  z s e r i e s  of argument p a i r s .  
Name: p l o t  r e l a t i v e  
Symbol name : DPPLOTR 
O c t a l  v a l u e :  0210 
Arguments: Type: r e l a t i v e  Min: 2 
Draws a  v e c t o r  f rom t h e  c u r r e n t  c u r s o r  p o s i t i o n  t o  t h e  
s p e c i f i e d  c o o r d i n a t e s .  Note t h a t  any even  number o f  a rgu-  
ments  may be g i v e n .  A l l  s e v e n  b i t  q u a n t i t i e s  f o l l o w i n g  t h i s  
code w i l l  b e  t a k e n  as arguments .  A no-op can  be  used  t o  
t e r m i n a t e  a  s e r i e s  of  argument p a i r s .  
Name:move a b s o l u t e  
Symbol name : DPMOVEA 
O c t a l  v a l u e :  021 1 
Arguments: Type: a b s o l u t e  Min: 2 Max: 2  
Moves t h e  c u r s o r  t o  t h e  s p e c i f i e d  c o o r d i n a t e s .  
Yame: move r e l a t i v e  
Symbol name: DPMOVER 
O c t a l  v a l u e :  021 2 
Arguments: Type: Min: 2  Max: 2  
Moves t h e  c u r s o r  t o  t h e  s p e c i f i e d  c o o r d i n a t e s  r e l a t i v e  
t o  t h e  c u r r e n t  p o s i t i o n .  
Name: s e t  f o n t  a b s o l u t e  
Symbol n a n e :  DPSFONTA 
O c t a l  v a l u e :  0216  
Arguments :  Type:  n u m e r i c  a n d  s t r i n g  Min: n . a .  Max: n . a .  
B i n d s  a f o n t  t o  a f o n t  number .  The f i r s t  a r g u m e n t  is  
t h e  f o n t  number .  The r e m a i n i n g  a r g u m e n t s  are t h e  name o f  
t h e  f o n t .  Be s u r e  t h i s  a r g u m e n t  l i s t  is t e r m i n a t e d .  
Naae:  c h a n g e  f o n t  
Symbol n a n e :  DPCHFONT 
O c t a l  v a l u e :  0 2 1 7  
Arguments :  Type:  n u m e r i c  Min: 1 Max: 1 
Changes  t h e  c u r r e n t  f o n t  t o  t h e  f o n t  a s s o c i a t e d  w i t h  
t h e  s p e c i f i e d  f o n t  number .  
N a m e :  new window 
Symbol name : DPNEWfIN 
O c t a l  v a l u e :  0 2 2 5  
Arguments :  Type:  s t r i n g  and  n u m e r i c  Min: 5 Max: 5 
C r e a t e s  a window. The f i r s t  and s e c o n d  a rguments  are 
t h e  name o f  t h e  window. The l a s t  f o u r  a r g u m e n t s  are t h e  
c o o r d i n a t e s  o f  t h e  l o w e r  l e f t  a n d  u p p e r  r i g h t  c o r n e r s  o f  t h e  
new window. To c r e a t e  a window w i t h  a one  c h a r a c t e r  n a n e ,  
t h e  f i r s t  two  b y t e s  c a r r y  t h e  name a n d  a n u l l  b y t e .  T h i s  
window is h e i r a r c h i c a l l y  b e l o w  t h e  c u r r e n t  window. 
Name: e n t e r  window 
Symbol n a n e :  DPXNTWIN 
O c t a l  v a l u e :  0226  
A r g u n e n t s :  Type:  s t r i n g  Min: 2 Max: 2 
E n t e r s  t h e  s p e c i f i e d  window. The i n t e r p r e t e r  w i l l  now 
e v a l u a t e  c o d e s  i n  t h e  e n v i r o n m e n t  o f  t h e  s p e c i f i e d  window. 
To e n t e r  a window w i t h  a one c h a r a c t e r  name, t h e  two a r g u -  
ment b y t e s  c a r r y  t h e  name and a n u l l  b y t e .  
Name: e x i t  window 
Symbol name: DPMWIN 
O c t a l  v a l u e :  0227  
Arguments :  none 
E x i t s  t h e  c u r r e n t  window h i e r a r c h i c a l l y  upward.  The 
e x i t e d  window c o n t i n u e s  t o  e x i s t .  
Name: k i l l  window 
S y n b o l  name: CPKILWIN 
O c t a l  v a l u e :  0230  
Arguments :  Type: s t r i n g  Min: 1 Max: 2  
Removes t h e  s p e c i f i e d  window f rom t h e  c u r r e n t  w indow ' s  
e n v i r o n m e n t .  Only c h i l d r e n .  o f  t h e  c u r r e n t  window c a n  b e  
k i l l e d .  
Name: d e l e t e  c h a r a c t e r  r i g h t  
S y n b o l  name : DPDCHAR 
O c t a l  v a l u e :  0234  
Arguments :  Type: s t r i n g  Min: 1 !lax: 1 
D e l e t e s  t h e  c h a r a c t e r  t o  t h e  r i g h t  o f  t h e  c u r s o r .  F o r  
v a r i a b l e  w i d t h  f o n t s ,  t h e  c h a r a c t e r  must  b e  s p e c i f i e d .  F o r  
f i x e d  w i d t h  f o n t s ,  any c h a r a c t e r  c a n  b e  s u c c e s s f u l l y  u s e d  as 
a n  a rgumen t  and t h e  a c t i o n  i s  i d e n t i c a l  t o  t h a t  o f  a t y p i c a l  
d e l e t e - c h a r  f u n c t i o n .  Note  t h a t  c h a r a c t e r  s i z e  i s  deduced  
from t h e  c u r r e n t  f o n t .  
Name: e r a s e  c h a r a c t e r  r i g h t  
S y n b o l  name : DPECHAR 
O c t a l  v a l u e :  0235  
Arguments :  Type: s t r i n g  Min: 1 Max: 1 
C l e a r s  a r e g i o n  t h e  s i z e  o f  t h e  s p e c i f i e d  c h a r a c t e r  t o  
t h e  r i g h t  o f  t h e  c u r s o r .  
Name: i n s e r t  c h a r a c t e r  r i g h t  
Symbol name: DPICHAR 
O c t a l  v a l u e :  0236 
Arguments :  Type: s t r i n g  Min: 1 Max: 1 
I n s e r t s  t h e  s p e c i f i e d  c h a r a c t e r  t o  t h e  r i g h t  of t h e  
c u r s o r .  
Name: move o v e r  c h a r a c t e r  r i g h t  
Symbol name: DPTRCHR 
O c t a l  v a l u e :  0237 
Arguments :  Type: s t r i n g  Min: 1 Max: 1 
Moves r i g h t  t h e  w i d t h  o f  t h e  s p e c i f i e d  c h a r a c t e r .  
Name: nove o v e r  c h a r a c t e r  l e f t  
Symbol name: DPKLCHR 
O c t a l  v a l u e :  0240  
Arguments :  Type: s t r i n g  Min: 1 Max: 1 
Noves l e f t  t h e  w i d t h  o f  t h e  s p e c i f i e d  c h a r a c t e r .  
Name: d e l e t e  t o  5 e g i n n i n g  o f  l i n e  
Symbol name: DPDBOL 
O c t a l  v a l u e :  0211 
Arguments :  none 
D e l e t e s  t o  t h e  b e g i n n i n g  o f  t h e  l i n e .  
Name: d e l e t e  t o  end  o f  l i n e  
Symbol name: DPDEOL 
O c t a l  v a l u e :  0242  
Arguments :  none 
D e l e t e s  t o  t h e  end o f  t h e  l i n e .  
Name: d e l e t e  l i n e  f rom u p  
Symbol name: DPDLIT!TU 
O c t a l  v a l u e :  0243  
Arguments :  none 
D e l e t e s  t h e  c u r r e n t  l i n e  and s c r o l l s  l i n e s  down f r o m  
above .  
Bame: d e l e t e  l i n e  f r o m  down 
Symbol name : DPDLIND 
O c t a l  v a l u e :  0244  
Arguments : none 
D e l e t e s  t h e  c u r r e n t  l i n e  and s c r o l l s  l i n e s  u p  f rom 
below.  T h i s  b e h a v e s  l i k e  a t y p i c a l  d e l e t e - l i n e  f u n c t i o n .  
Name: i n s e r t  l i n e  u p  
S y a b o l  name: DTILINU 
O c t a l  v a l u e :  0245  
Arguments:  none 
I n s e r t  a b l a n k  l i n e  and s c r o l l  l i n e s  above  up .  
Name: i n s e r t  l i n e  down 
Symbol name: DPLIND 
O c t a l  v a l u e :  0246 
Arguments:  none 
I n s e r t  a b l a n k  l i n e  and s c r o l l  l i n e s  be low  down. 
